Inhibition of catecholamine-induced cardiac fibrosis by an aldosterone antagonist.
In heart failure, the renin-angiotensin-aldosterone and the sympathetic systems are overactivated and lead to formation of cardiac fibrosis, which contributes to the aggravation of cardiac function. The aim of the present study was to evaluate the role of aldosterone and angiotensin II on formation of left ventricular fibrosis induced by chronic beta-adrenergic stimulation with isoproterenol (iso) in the rat heart failure model induced by myocardial infarction (MI). Rats were submitted to chronic treatment with either the aldosterone receptor antagonist potassium canrenoate (pc, 20 mg/kg/d) or both aldosterone and angiotensin II receptor antagonists with addition of losartan (los, 10 mg/kg/d). Isoproterenol induced cardiac hypertrophy, which was completely inhibited by potassium canrenoate alone in atria and by potassium canrenoate plus losartan in infarcted ventricles. Isoproterenol also induced cardiac fibrosis, which was completely inhibited in infarcted rats by potassium canrenoate alone in right and left ventricles. In left ventricle, extent of fibrosis was, for control MI, 1.30 +/- 0.34%; MI + iso, 2.50 +/- 0.27%; MI + iso + pc, 0.82 +/- 0.11%; and MI + iso + pc + los, 1.47 +/- 0.31%. The deleterious effects of beta-adrenoceptor stimulation on cardiac fibrosis seem therefore to involve aldosterone action. These results suggest a transregulation between the adrenergic and mineralocorticoid pathways, most likely at the nucleus level, with activation of profibrotic genes.